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(71) We, Westinghouse Electric 
Corporation, of 3 Gateway Center. 
Pittsburgh. Pennsylvania. United States of 
America, a Company oi:ganised and existing 
5 under the laws of the Commonwealth of 
Pennsylvania, United States of America, do 
hereby declare the invention, for wbich we 
pray that a patent may be granted to us, 
and the method by which it is to be per- 

10 formed, to be particularly described in and 
by the following statement:— 

This invention relates to passenger con- 
veyors such as moving stairways or moving 
walks, and has particular relation to such 

15 conveyors having moving handrails operat- 
ing in synchronism v/ith said conveyor. 

It is common practice and a Safety Code 
Requirement in such apparatus to provide 
at each side of the conveyor a continuous or 

20 endless flexible handrail in the form of an 
elongated loop having an upper run to be 
grasped by conveyor passengers. The loop 
also has a lower or return run and its upper 
and lov/er runs are interconnected by curved 

25 end portions. 

Conventionally the handrail is constructed 
wi& a C-shaped cross-section and is sup- 
ported on its upper run by a generally T- 
shaped stationary guide fastened to the 

30 upper surface of the balustrade. Other con- 
structions are utilized or have been pro- 
posed but this is the most widely used forrii. 
Large newel v/heels ser/c as guides for the 
curved end portions as shown in Reissue 

35 US. Patent No. 2,885,057. Usually at least 
one of these newel wheels is connected to 
the conveyor whereby the handrail is driven 
in synchronism with the conveyor. The 
. lower or return run of the handrail is usually 

40 supported at various points by guide wheels 
in accordance v/ith a number of schemes. 

According to the prior art, it has con- 
sistently been the practice to apply tension 
to the handrail primarily to obtain the 

45 tractive force necessary to pull the handrail 
around the guide loop and to eliminate the 
need for a continuous guide on the lower 
return run. Normally the tension has been 
applied by apparatus providing a looped 

50 part in the lower return run. Since the 
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handrail is usually made of an elastomo- 
such as rubber, the handrail tends to 
stretch under tension despite the reinforcing 
materials such as cotton fabric or canvas 
embedded in the rubber. Oft^ steel re- 55 
mforcement such as high tensile wires or " 
steel strip is molded into the handrail to 
prevent stretch. The tensioning of the hand- 
rail causes excessive wear on the handrail 
as it moves over the stationary guide and 60 
makes it imperative that a movmg guide be 
provided in the end portions where the 
handrail must negotiate curves of relatively 
small radii. This problem was fully ap- 
preciated when it became fashionable to 65 
provide transparent balustrades and the 
newel wheels were eliminated. It was found 
that even with numerous small wheels dis- 
tributed around the curved end portions as 
in tiie US. Patent No. 3.049,213, excessively 70 
high drivmg forces were required and the 
excessive wear on the handrail was un- 
acceptable. In addition the utilization of 
numerous small guide wheels raises the cost 
of the handrail system considerably and re- 75 
quires frequent maintaiance to clean the 
wheds of debris to insure free turning. 

It is the principal object of the invention 
to provide a passenger conveyor system 
having handrail guide means which can be 80 
readily adjusted to compensate for varia- 
tions in the length of handrails, and whicli 
at the same time allow a handrail to h^ 
driven in a manner reducing the tensile load- 
ing on any given section thereof. 85 

The invention accordmgly resides in a 
passenger conveyor comprising a supporting 
structure, a continuous load bearing con- 
veyor mounted on said supporting structure, 
a vertical balustrade mounted on the sup- 90 
porting structure adjacent the conveyor 
and extending a substantial distance 
therealong, a handrail guide member 
extending along the upper surface of 
the balustrade, downward near the ends 95 
thereof, and along the supporting structure 
underneath the balustrade so as to form a 
substantially dosed guide loop, a handrail 
comprising an endless flexible belt sup- 
ported and guided by the guide member for 100 
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Above the conveyor 1 is a balustrade 8 
for supporting a handrail 9. UsuaLy a 
handrail is provided for each side of the 
conveyor. By referring to Figure 2 it can 

5 be seen that the handrail 9 is C-shaped in 
cross-section with a base portion 9a and 
legs 9b each with a lip 9c. The handrail 
9 is in the fonn of a closed loop and is 
mounted with the opening of tlie C disposed 

10 towards the center of the loop whereby the 
base 9a of the handrail is available to be 
grasped by passengers on the stairway. 

The handrail 9 is guided in its closed loop 
by the continuous guide member 11. The 

15 guide member has an upper portion 11^ 
which extends along the upper surface of 
the balustrade, a lower section 11 ^, two 
end sections 11c and d and a flexible section 
11^. Portions of the handrail 9 have been 

20 removed in Figure 1 to expose various por- 
tions of the guide member 11. The guide 
member 11 forms a continuous guide for 
the handrail 9 except for the section be- 
tween lie and 11/ where the handrail passes 

25 through a driving mechanism comprising 
rollers 53 and 57 and except for the small 
gap l\h which will be described In more 
detail below. 
The guide member 11 may be of the 

30 conventional T-shape or Y-shape commonly 
in use today. Alternatively the guide mem- 
ber may be U-shaped as shown in cross- 
section in Figure 2 with vertical legs 13 
ending in horizontal flanges 15. Such a U- 

35 shaped guide member can be extruded from 
aluminum, stainless sted or practically any 
metal or non-metallic material which can 
be easily bent to follow the contours of the 
balustrade. Guide member 11 is secured 

40 to the balustrade 8 at various points along 
its length by bolts 17 secured by nuts 19. 

It can be seen from Figure 2 that the lips 
9c of the handrail 9 fit over the flanges 15 
of the guide member 11 to restrain the 

45 handrail, to the path formed by tlie guide 
member. As was mentioned above the load- 
ing on the handrail is such that satisfactory 
wearing is experienced with the handrail 9 
running in direct contact with the flanges 

50 15 of the guide member 11. However, 
even longer wear may be realized by plac- 
ing strips of material having low friction 
characteristics over the flanges 15. A U- 
shaped nylon strip such as strip 21 shown 
55 in Figure 2 has been found to be satisfactory 
for Ais purpose. By extending one leg of 
the U-shaped nylon strip 21 and forming 
a lip 22 on the end of this extended leg, the 
nylon strip may be snapped into place over 
60 the flange 15 a$ shown in Figure Z 

In order to provide that the overall length 
of the guide loop formed by the guide mem- 
ber may be adjusted to the exact lengdi of 
the handrail 9, a portion of flie guide mem- 
65 ber is made flexible as indicated at \lg In 



Figure 1. The adjustment is provided by 
constructing a portion of the guide member 
of a flexible yet stiff material. This portion 
of the guide member is rigidly connected to 
the supporting structure 23 below the baius^ 70 
trade 8 at a point 23a. The other end of 
this flexible portion of the guide member 
is connected to the supporting structure at 
a variable point 23^. A cross-section of the 
flexible portion of the guide member 11 is 75 
sliown m Figure 4. Projecting from the base 
25 are two short legs 27 which are sur- 
mounted by horizontal flanges 29. Tlie 
shallow depth of this portion of the guide 
member permits it to be bowed easily. It 80 
should be made of material which v/Dl flex 
easily but will maintain its bowed shape 
against the moderate forces exerted by the 
handrail tending to collapse the bowed por- 
tion. Polyvinyl has been found to be suit- 85 
able for this purpose and a light gauge metal 
guide such as extruded aluminum has been . 
found to be even more satisfactory since it 
will dissipate the heat generated by friction 
more readily especially on long runs. 90 

The movable end of the flexible portion 
of the guide member llg is connected to the 
supporting structure 23 by bolts 31 passing 
through 4e slot 37 in the supporting mem- 
ber and secured by nuts 33 as can be seen 95 
from Figures 3 and 4. A sleeve 35 spaces 
the guide member 1 1^ from the supporting 
structure 23 so that the lips 9c of the hand- 
rail clear the supporting structure. It can 
be seen from Figure 3 that the amount of 100 
bow in the flexible section l}g can be varied 
by varying the position of the bolts 31 with 
respect to the dot 37. In order to bow the 
flexible portion 11^ of the guide member, 
the bolts 31 ate moved to the right in 105 
Hgure 3 with respect to the slot 37. This 
will increase the total length of the guide 
loop. The extra length comes from a gap 
Uh between the ends of the flexible portion 
Ug and the fixed portion of the return run 110 
of the guide member. This gap in the 
guide loop is normally not large enough to 
interfere with the operation of the guide 
rail system since the handrail itself has a 
certain amount of stiffness. It diould be 115 
appreciated that the amount <^ bow shown 
in Fig. 1 has been exaggerated for purposes 
of illustration. The center of this bowed 
section can be supported by a brace con- 
nected to the supportmg structure althou^ 120 
this has been foimd to be unnecessary. Also 
more than one bowed section can be used 
if needed. 

With a substantially continuous guide loop 
adjusted to the lemgth of the handrail so 125 
that static tension is not required to main- 
tain the handrail in the guide loop, the 
handrail can be pushed as weU as pulled 
around the closed loop througji the utUiza- 
tion of much lower forces at any particular 130 
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claim 1 or 2, wherein the flexible portion of 
said guide member has the opposite ends 
thereof fastened to said supporting structure, 
at least one end of said flexible portion be- 
5 ing adjustable relative to die odier end there- 
of in the longitudinal direction of the guide 
member. 

4. A passenger conveyor according to 
clann 3» wherein said flexible portion has 

10 the ends thereof fastened to said supporting 
structure by adjustable mounting means in- 
cluding a plate having a slot oriented paral- 
lel to ie longitudinal axis of said guide mem- 
ber, and fastming means connected to said 

15 flexible portion of die guide member and 
passing mrough said slot so as to damp said 
flexiUe portion to said plate, said fastening 
meam being slidaUe m said slot to adjust 
the portion of said flexible portion of Ae 

20 guide member with respect to the plate. 

5, A passenger conveyor according to 



any of the preceding claims wherein said 
endless flexible belt ha$ a generally C-shaped 
cross-section with the op'^ing of the C 
oriented toward die center of the guide loop, 25 
and said guide member has flange portions- 
thereof captively engaged with the C-shaped 
belt and constrainmg the latter to its guided 
path. 

6. A passenger conveyor according to 30 
daim 5, wherem said guide member has 
U-shaped strips of low-friction material 
clamped over §aid flange portions thereof. 

7. A passenger conveyor substantially 

as hereinbefore described with reference to, 35 
and as illustrated in, the accompanying 
drawings. 

RONALD VAN BERLYN, 
Chartered Patent Agent 
Agent for the Applicants. 



Printed for Her M^est/s Stationeiy Office by Burgess & Son (Abingdon), Ltd.^1973. 
Published at Hie Patent Office, 25 Southampton Buildings, London, WC2A lAY, 
from whicfa copies may be obtained. 



